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(57)Abstract: 

PURPOSE: To increase NOx purification rate of a lean NOx catalyst in a 



wide engine- operation region by setting a sub-injection timing during a 
period from the intake stroke to the compression stroke beginning stage 
in a low temperature region and during a period from the combustion 
stroke latter half stage to the exhaust stroke beginning stage in a high 
temperature region. 

CONSTITUTION: In a cylinder direct-injection type internal combustion 
engine 1, an exhaust system 70 is provided with a lean NOx catalyst 71 
and each cylinder is provided with a fuel injection valve 5. An electronic 
control unit sets the main injection timing from fuel injection valves 5 
within a period from the intake stroke to the compression stroke, in 
accordance with an engine condition. Further, a sub-injection system is 
provided in addition to the main injection system, and the sub-injection 
timing is set in a low temperature region during a period from the intake 
stroke to a beginning stage of the compression stroke and in a high 
temperature region during a period from a latter half of the combustion 
stroke to a beginning stage of the exhaust stroke. With this constitution, 




the NOx purification rate of the lean NOx catalyst 71 is enhanced in a 
wide engine-operation region without providing any HC supply device. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application 

converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



(19)B*S#5f/T (JP) (12) Q §f] iff & $R (A) 



«rRPF4- 231645 

(43)li5BB 4 ¥(1992) 811200 



(si)int.cK» Fmrnmwr^ f i Kffi^sw 

F0 2D 41/34 F 9039 - 3G 

1/02 30 1 L 8820-3G 

41/04 3 3 5 Z 9039 - 3G 

45/00 3 1 4 R 8109-3G 





#M¥2-415299 


(71) Hi® A 


000003207 










(22)msia 


¥6*2^(1990) 12/1 27 B 










{72) ^mn 










jmbmim* h a i #*6 h 3 * § ft 














(74) RM A 





(54) [^<o£fti mftmi^mj£fttemm<n*m*mmwmm 



(57) [Hfcj] 




(2) 

I 

ua#jaii u->nox fm*m&.&izm*ztz£ 

ttKfMtf tt V>£ « K ttB&frB* 6£«fTB«M fc* 
ttT^WlBIrtlCttSLft^i^JcttaRfTB^a**^ ^ 
»fltff fiw«IBK:^»tT wMIBlrt^ajET *a 2 

1 43 J:tff& 2 0>* 

$> * <fc £ ICBft«tf # SrlKft LB»*»*SMt T * 

aaafr^a*:. *«Afc.ctti»atr«artB«« 

[0 0 0 1] 

[gai:<B*jffl#fH *a9Hi. artaa*#5Srta« 

ox mm (M&&mtti**&m*:mtt'eL*>it'iz* : 7 

[0 0 0 2] 

»j->noi BBeatwaraRaae 

a**£BttTNOx ZMTC-tZZLtetoZtlT^Z 
1 - 1 3 0 7 3 s4**B. *frBU¥ 1 
- 1 3 5 5 4 1 #£>$8) . U — >NOX AUK I*. NOx 30 

«UTHC$:^i: SAT * m (Dttmtf** X^tiX^ 
ft (^fflB36 3-28 3 7 2 7^«) . 
[0 0 0 3] 

[ooo4] ±E<oraa^»^-r*^*K:. 

[000 5] 

mm&#&LTzfz&<n^m ±BBW*aar*fc«> 
iaaeffsMrtaBttaartaaHoBaatHM 50 



#M¥4-2 3 164 5 
«W*<i:^<D^ft^tcS:^^n/iij->NOx ftfe&. 

a&attffi. 'j->nox MBoaaftaeatt-r*^ 
a. «i^^iatcs^«i«t«w#<i:oo^«#t<D^<^ 

>4r«»«fffi*»6ff«ffBi3*»WT«>MfflrtK:asr 
*Bl >*B**B, ««*filcS^£«5 

aaa*** rciMMtoj-f * >y*adB*a«<ttt»& 
£ k Jigft^cfr a^ *fiE*8fr b«jj$ ica> it-roam ack 
«LKntftcttaaaw«>a*^saafTBa>»aic 

^<fc^«ra^^mi-fcJ;^2coi«W^-f 
i»^#©:fr <fc o TSS $ tift 9 -r 5 > ^T* * £ * £B 

a. 

[0 0 0 6] 

[flUR] ±E*B9f<B«HTtt, ±«*lihJlr?«aa 
T*fctf>eDiSatT<&0, M*tfl2±fCU-~>NOx Afei* 

BKaj^av^eictta«ffs^6ffafTa!DMic^*t 

^kiu->K:t£a<^T-&a*so> je«> am, aa, 

sn, iSM^oHc$*icMi/T> Afea&a*< 
(Kvv£fcsru->NOx«aa>NOx &<tmzi*#> 
*. aaflca^A^t^jcttBijawcoawttam 
*faoa**»s»«ffa«>fflaic^*tra>awrtK:««t 
«mffB*«av^d&«tA/^a«afl:sn«c: 
*ai*a»k:ifi^Hc«)a'cu->Noi aa 
icaasti, «a^aati95ucfte>ru->NOx aa 

x aa<oNox afl:*ttfl:^j4M«aiBLaH«ct>fc-3T» 

[0 0 0 7] 

i*bm Hitt*«w©-aa«*«aLfc4aB/f 
yj>aaa>£#H*^-r. BHic*v>t, man* 

am«»#>^ 9ttjfl5jEa«^>y8x>^a>i«ffa» 
^'-Hf-/x^>^7f-gK^coKffi^«. 10m 

1 ltt9l«l 2^LTE^>^ 1 0*&* 

fflB»#>y8fca»«a«"r*«fflBa*>y*** 
^r. <aEa»^>yi i<o&tm«tt> €ra»«^*s 

?i3 t»»sni. f£nm : ?n*Bmmm& 1 4 

^>^10K^I5$n, C<DigK«l 4^UTEM 

wmwb»x»i 3ican*a»*a»4«>^i oice 
if-A^>^7^aa-r«. 



-332- 



(3) 

3 

[0008] n=?wRa»-v h2 o«x^v ? ^;u3>t: 

Sn^ROM <»J-F*>U;**:D) 2 2, RAM (7 
>^A7^tX/^U) 2 4, A^-h2 S*$<ktfaj 

0ttttSnfcJE*i:>tf2 7ttBJEtf 'Jtf-/t*>*7 
rtttEE^&ttiU *<3fctiifI#teA/Dn>A--* 2 

e fcjtw L/tai*/^x^»^'r * * ^ ft-t: >it 2 

(a^-f) cowa^ A^c^tb^SJE^^g 

^T^T^-t^WS-feVlfa 0<^a^*jEttA/D3> 
3 1 ^tTA^#- h 2 5 icATjan*. $ 

/\)\,Z&&tkTZ%.®m%\±>*3 2<DtU^/t^Xt)X 

EfttslK3 4*5£tf#;*J^>*3 5 £fl*LTai*> tf- ^ 

2 6i;M3n$. ^^6«&K»IhISS3 6 
*J<fctf«>j*7tf>*3 7*^UTtti^^-h2 

*3 7*^LTai^3f>-h 2 6Kr««a*l*. ^fcffiJE 
«|SW*>:/8tt*ftliItt3 8«r^UTaa^^-K2 6 tZ 

[0 0 0 9] B2«M^«#t^5CO®®»r®0$r^-r. 
0 2$#it*t, 4 OH/X^5 o^?*cjfx^n^n 
4 1ttJniffinyK* 4 2ttpJ«)^^>^v. 4 

3 lil£ia«*ft 4 4rtKffiS3na>or:- KJl/4 0 *T 

#KffiitTWE-r*a*3tittu 4 skttnHtfx h 4 
ttrx h>4 smzm&zftfr^xm-cmftztifzimE. 30 

4 8ttx-KJUttlJEm£;fe<*7FT. ~— HJMnsa 

4 8 tfj&ttilS 4 9 & <£tf«tf? 1 5 UTSJJBE^ U If 
-Zf*>2 7 (01) tfcoTfcJEJBUIf- 
rt9>9 7ft<»1%m9*$\W&m\ 5*5<fctfj&ttffi8&4 9 

$n, ;x^n5 3tt. x-k;p4 otcj;^T6B#tt» 

4<«ll«U ttJB£^4 7^<Dj»«jBE^eT-r^. *0>*S 

iij|fr:/5>^*4 2**±»f <5fc*Kx-F;U4 0 

[0 0 10] a3«Hl^r«P9<OK»fffiH^T. 
®3£#Srr*i:, 6 0tty'J>^Dy^ 6 2tefcT 
Xh>, 6 3litrxh>6 2(Z>H®^^$n/tl«R® 
«E3ffl> 6 4HfcTX t*>6 2OTt*>U>^y H6 1 



*$M¥4- 2 3 1 6 4 5 

4 

y K 6 1 rtlCte®&#- h*5£tft(MfC*- ha<J§M*2 

4 rt"v<& w p ai= ti* * &%.fr&<kzfm§tL#t><&m <* n 

(ooi i] aic^tioi:. ?w*mmv>&$s.&7 o 
asns. u->noi tt&7 na. a^nox #ft*t5 

fcf, 400° C- 5 5 0 9 CT»5. CWia^iefficfcO 

NOx«lttt7 lONOx ^fb^«, ^^n^HCCDa 
[0 0 12] *%^T«, U — >NOx tt&7 1CDNO 

ffl©HC*t*. ftw»*ac* crests 

ex. ■rft*)^. a4tc^-r<t5^ mm. 

UaPCt^HINI 4 0 0° C) ETF-Ctt, Si 

iJ->NOx «^7 1T+^NOl *^fbX€*. ^ 

^^««i»rao«#«css)£3n, #»«a»«5 0<r c 



—333— 



5 

[0 0 13] 0 5tt&aM*COit£<D*#t&^bT^ 

a. ®^ff® (05 (a) > *tzi*i£&nmv}m\zwm 

4^anTICj:-DTy'J>^6 4P<ilCtft»Z* 

5 (b) ) • z<D*)->&s%p v&mit\t. m>x>xi& 
w&mr a \z m-r u TKMfr n e * *> 

n*. m>T. ffteffe^ (@5 (c) ) ic±naatat 

6 2<DBfficO[W}386 3£ffiftbT«tta«»#StlS- £ 
«§<, £fc*>'J >y^6 4rt©ffi**t*#V>fc^ 

mi>mmt>mH~r* ass (d) ) . ^ut, t^ffe 

tHT (05 (e) ) . 
[0 0 14] 0 6««*TJ«ia«« <ftMUE*<S 0 0 

• c je*±) <nm&o>*x*:7Fi[sT^z. manm m 
6 (a) ) -Emftmmm me (b) ) ic«, 

fcBlPMtfcfrfcftfcV^ JE«ffT@«ffl (0 6 (c) ) ic 
£*#*<3SfTi*n, KM. E^BfrS <H6 <d) ) 4» 

t* ^fcfTSOT^B (0 6 (e) ) tzmmtotmnzn 
<^k»«:> &%&mt>w>tt#>m&* n{tt*ni*><n 

fltftaWWStl, »J->NOx ftft»7 IrtTffittlHtL 

-r z>?&$m2nuiiru*tfL<bfr^. ant cco« 



(4) **«|SM- 2 3 1 645 

0KBM9HS. A tfSJ (^Rfttt^fSl^) , 

T^t^W&Ka^TffrStStta. 0*3l;*U*5ms 

10 0 16] 0 8JC^%^(D*M«WK«*df*JJ:CX 
-5£*^>*ft$, M^*^>**3 0&fc<7)SI&* 
i0 0 0K43^Tfc££JSIrt*>:?CNE<Drt»>>M<lltf 

$ns. CNEiioa>65£T*^>*fc3o&$tc:i 
P>tf*^>*2> 3 ommiz i-r-ommztiz <07t* 

BB) . *rafv^l 0 2tC^3^T^t§|^J^^>^ 
CC YL(7>*^> ha*2Sfr£tt<5. CCYLttO*^3 
£T*^>*a 1 8 0Jg»Cl-ro*tttn£fU CCYL 
ri< 3 iZU-itt&C C Y L 0 lC £ timW 1 8 

o&sci-r^iSflDsne (3 7#d „ 07ic^an 
it&4%.n<»K.m±je.&Z:7Ki,x&o* ccyl^3^ 

€> 0 \Z>7 U 7 atl*»jfttt* 2 ^ft<DJE*8±^S£^L 
Tfc?K 5*6Kv CCYLaUfCteiHl3n*^<&te3il 

'J r ^n^^jic c y L^fb-r^^^-aL, 

[0 0 17] 0 8*#it5t. Xf7^10 
C N E*3*tf C C Y L IC*-J ^T»»»**frT^*a 

^io6tn cne^ vtj&-rz>mmmfeftRi t s*s 

cfcD^l«fl«t^|B|r %*DO>91 5 (Bl#i) C-fey 
hf^$iCNEstt^t^S^3n5. CNE 
= CNE s Jl^o^i^. Xf7yi0 8K:l*CNE 

s &zw<*mm&&m*'c<o'&#m%mm t s *<kaf»i 

*ft^mr s*t^7C7>^3 5 (Bl^I) Ciryh^n 

ft) *sft*anfcCNEsa<o<a«£, Ti 



-334— 



7 

rf\ o 6 i:*^Tiefl**nfe»tXTy y l o 8*< 
to 0 1 8] ^UT, Xf^^l i or, 

*&W»I$|53 t m^ck^**tWfW rm^^>^ 3 5 
(Bl^) (Ct7 bt^taCNEm^o^d^ 

I L 4 JCii^**f0fl$fi8ir81 t m43<fcZ«£*»JW|SJ r m*< 
iiV>? 3 SlCirs/ h$*l*. *»»^3 5»:tm^t 

WAtf. 0 7£££ILT. 31 l§CStC^lvt*>5i:. ft 
*3ntCNEm^3<0«^ T* **AT t m*5<fctf r 
ma*;frO>;*3 5fcHr-/ h2*l*. T« ^Stm^ 
SifiLfcTs P3AT£*#a<W&*n. Ts *A*Sr 

I I 2\z&\i*x&fcmizztitzm&XTv7i i 4a*x 

[0 0 19J *MXr^yi 1 6TI1 CNE^, A 

3 7 oi^bb) t:-fe^h-r^#tt 

CNEllC^fc^jft^Sn-S. CNE = CNE i 

f« t b l *3<fctXa*8!IBJ t i 3 7 (011* 

88) K-fey h<**l*, ZO>*3 7\Z t b i**-k^ h£ 50 
*14 3 7tt**>h£W$&L. tbi^«5« 

TS£A*a<^fr2n*. «*fcf. 07^ilt, SS 
ISMSHCOUT** <h. Sm^tt/tCNE i^30H| 
3\ **ATM b i*5<fctf t I &i3'y>9 3 7iZHv 

bztiz. iMt*6 t b iatesaufcTr p9At< 
m^i^«3<M:Mi«^n, t» fl*A*et 
UMBSSLfcT. »A-CA^HfrSti*. A*<D«»J 

[0 0 2 01 H9H *K*a^»W<B«»tt#. A*« 
0K*n>T. «KtEl1E»NE <*7>**-fe>U-2 9(0 

J>T*. ^ryyi3 2lc^T, NE, Qm 

<fctftm> rm^-)>^3 5 (HI) K-fey 

fta*j»j^^>^o^^>h«cNEm**ai-r^ c 50 



#g«¥4-2 3 1 6 4 5 

8 

3 4K*3^T. HlOONE-QmT-y^OPMJl 
THE^JJtU-r*. 3£<ft*t*Qm,htfe&ia&T 
HECi^T, 01 10THE-Sq*#t*/^«W* 
77^0, SWaHQs £ltti5T*. C^T, 01 1 

£»r£<9ic. t*ftia«a*4oo* c&m&zt. mm 

WiQsiii«MQm(D5%<i:l, 4 0 0° CJ^TT 
ti. SMattSQ s »£«$tlQm(0 2 % t LT»%mtfi 
?ZZ>\Z'DtlT&&*:&* IZTlf. 7 0 0 # Ci&aT 
£**f*QmCQ 1 XtTS. Xf7^138(C 
T. NE, Qs. THEICg^£. 012<DTHE-giJ 
"SW^W^lTy^il), &W#t0fi$&^>*aCN 

e s . &im&m&mm t s , »]pa*t#jr«i r s * jsmr 

:*^T, 7. 2 T-j'f 1 4 OlCsg*. NE, Qm<t0il 
«Mte&ffl tbU ii«^fBl t I . £cttf tbU t i 

<y>9<nt)iy> mcne i ^n^o^-r 
^^^^(fttta^- 0<teStt*^-7^yi o^fij^bx 

(7)^lC0*lt^<a>y^¥^C«, ROM 2 2 ICS 

*$ncpu 2 4^HttisnT?a#^ff$n^0 9<z) 

3 4. 1 3 6, 1 3 8. *3<fctfROM2 2JCS«5MC 
PU2 4tCStU5SnT»J3tJCffi^6n^01 0 
«=£^»*^fi6*C^Jffl) ,011 (H<ft3tWMta£;fc 

^^fcAJc^jffl) , 012 m*m<Dmx?'f z>#* 

10. 112. 11 4*i^£*U ©J«lt^fff *«5fBf 
<it3lfT*SK:li. 08<OXf7^lO4, 106. 1 
0 8A*3Sti*. 

[0 0 2 2 J JiE^)itt^fC*^T. £**t#£Ett 

^«#ta^t>. ttttffg^t. »^fTe*^EE 

[0 0 2 31 o^fC, f£ffl«:2»91-r*. 
iak:«M) ^400* CCtT<0^€«, 04*Jj;tf0 5 



-335- 



(6) 



4-231645 



9 



10 



*h nfi#mn^<»m'X* mm. m^ffm^z^x^ 

Oi tt**7 1 tZW&TZ. »J->NOx «tt7 1^i9ita 

oi £&5cu SHfc-r*. ccojg^, t)Lt>±#^Hc 
siesta*, *R^^ra^^^«=>^ffeic^;tr 

« £ A, <*: «m<Dtt&(D;*: 5^HC^oTU->NOi 
B$|7 llC#*&£n*. L^L. U->NOi tt&7 1 
teiS«&<i:£:oT^<5a>6. HC^'J->NOx«!^7 1 

corns. hLb'i^ttHctm&znzt* tzt 

fcfcoTS&fe. »J->NOi ftfei^NOx ^{fc^^JW 
[0 0 2 4] 

fr$&8?rmvimizWT<DmiB\toiz&&v* as*-? 

fi£ttElCfcfc^T»aftHtf>HC£U->NOx tei* 
Cffcl&T^ «J->NOx ftMS<DNOx #<t35£;«&#<5 



tail *»^o-*jfiwic«^«rtia*'ft#«rt«ai« 

[0 2] B 1 OSI):ffi^6nTV^IMtt#(DKS 

[0 3] 0 1 <o«atc^v^6nrv^rtig5«ireco»f®s 
[0 4] «M»#o*»^'f s>y<o#»aicjsr* 
[0 5j m*mt>w%ffmfrz&&ftmwmizfrVT<?> 

[0 6] Mm^ttMMmtt^^MAfflllc^itTO 
[0 7] &^fSfO^ft<5:«ft»i:C0Mfiv^7Ff ^-f 
[0 8] 0PcDj&*4i«*h jfiUkaStfTJU-^ 

[09] *^^«w/-f>^>07a-fr- 
[0 1 0] tMBeX*NE-BfMMttft-?y:/Tft 

*. 

[0 11] WMTHE-IIMH/aitiVvy 
[01 2] MUTHE-mM«m«7y/T» 
m#<Z>Sft91] 

i 

5 &nm*t& 

6 

2 0 tf«9l-7 h 

2 9 *^>*ftir>tf 

3 o Ttnz)\rmm±.>y 
3 2 &ffi#l&Jir>if 

6 2 fcfX h> 

7 1 U— >NOx Afc& 



[03] 



[01 0] 



il 1] 




<*A> £ 



s 



0-06 



rJMUUt TBE 



ATS 




T5S" 



15» 350 



TO 



—336— 



(7) 



#M¥4- 2 3 16 4 5 



[HI] [02] 




I— I i i 

-W TDC ieo* a«» 



—337— 



(8) 



8pM¥4-2 3 1 6 45 





(31 2] 




-338- 



(9) 



#BH¥4-2 3 164 5 



[B7] 




—339— 



